Introduction: At present, older people are a priority group of World Health Organization (WHO) activities in the field of oral health. In Poland, the age group from 65 to 74 years was first included in epidemiological studies of the dental situation in 1998. Loss of teeth affects oral health, quality of life, and possibly the general health of older people. Objectives: To determine the prevalence and factors associated with tooth loss and edentulism among older people in West Pomerania, NW Poland.
INTRODUCTION
Literature reports show that partial or total tooth loss is a significant problem in the dental health of older adults. Edentulism causes speech difficulties, problems with ap pear ance, difficulty in chewing, mobility of adjacent teeth [1] , temporomandibular disorders (TMD) [2, 3] , limited selection of food that can be eaten, weight loss, low self-esteem and reduction of interpersonal contact, drop in the quality of life, and many other problems [4] [5] [6] .
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The main causes of tooth loss among adults are tooth decay, periodontal disease and traumas [7] . The risk factors include socioeconomic and cultural factors (e.g. low level of education, low economic status, living in rural areas) [8] [9] [10] , factors associated with general diseases (e.g. diabetes, asthma, cardiovascular disease) [11, 12] , factors related to healthy attitudes and lifestyle (e.g. nicotine consumption, insufficient intake of fruit and vegetables, inadequate hygiene habits) [13, 14] and others (e.g. number of dentists per 100,000 inhabitants, low self-esteem). It has been found that tooth loss has an effect on the incidence of some diseases, such as coronary heart disease [15] , mortality [16] , and electrocardiographic abnormalities [17] . At present, older people are a priority group of World Health Organization (WHO) activities in the field of oral health. In 2007, WHO launched a global review of preventive and curative care and oral health assessment in this age group, focusing on the limitations of available dental care. It was found that up-to-date epidemiological information on oral health, health behaviors and health care makes it possible to create and modify existing preventive and therapeutic programs for older adults [18] . The main goals of the WHO for 2020, regarding the number of teeth in the age group 65-74 are: to reduce the number of edentulous persons by X%, increase the number of natural teeth present by X%, increase the number of individuals with functional dentition (21 or more natural teeth) by X% and reduce the number of individuals experiencing difficulties in chewing, swallowing, or speaking/communicating by X% [19] . The WHO recommends that epidemiological studies should be repeated at five-year intervals and include well-defined age groups. However, the epidemiological studies carried out in Europe and in the world concerning oral health of older adults are frequently carried out in different age groups and their comparability is inadequate. For example, national epidemiological studies monitoring oral health in Hungary have been conducted since 1985, but the age group 65-74 has only been included in this study since 2000 [20] . The first epidemiological study in Denmark assessing the age group 65-74 years was carried out in 1987, then in 1994 and 2000 [21] . The oral health of the population aged 65-74 in Greece was first reported in the second national survey in 2005 [22] . The oral health of older adults in Norway began much earlier. Oral health surveys of Norwegians aged ≥ 60 years began in 1975, and subsequent studies were conducted in 1985, 1995 and 2002 [23] . In Germany, epidemiological studies have been conducted since 1989 as Deutsche Mundgesundheitsstudie (DMS I), followed by a survey in 1992 (DMS II), 1997 (DMS III) and 2005 (DMS IV) [24] . In Poland, the age group from 65 to 74 years was first included in epidemiological studies in 1998. Current national data are based on studies conducted under the Polish Population Health Program for 2013-2015 [25] .
OBJECTIVES
The aim of the study was to determine the prevalence and factors associated with tooth loss and edentulism among older adults living in West Pomerania, NW Poland.
MATERIAL AND METHODS
The research was carried out in a group of 294 people aged 65-74 years living in West Pomerania, NW Poland, at the turn of 2014 and 2015 in selected cities. This study is part of a national epidemiological survey of oral health parameters among people from 65 to 74 years old conducted in 2013-2015. The study included the city of Szczecin (population in 2016: 405 413) and the towns of Łobez (10 409) and Police (33 152) [26] . A group of 2500 people was selected by the Ministry of Interior and Administration. Using the data of randomly selected persons received from the Ministry (name, address, residence), we sent letters with information about the possibility of taking part in the study. There was no minimum sample size calculated. The study was performed on the volunteers who were invited to the Clinic of Periodontics of the Pomeranian Medical University in Szczecin for an interview and clinical examination. The exclusion criteria of the study were general contraindications (e.g. endocarditis in the interview) or local contraindications (e.g. acute oral inflammation). The examined individuals were noninstitutionalized. Interviews collected information on sociodemogra phic characteristics (age, gender, place of residence, level of education, income per family member, and source of funding for dental treatment). A clinical study provided information on the number of missing and preserved teeth. Wisdom teeth were not taken into account in the study. Statistical analysis was carried out using STATA 11 software (License No. 30110532736). Frequencies, means (SD) and line charts were generated. Differences in all the tests were deemed statistically significant at p < 0.05. A logistic regression model was used to assess the degree of edentulism in relation to various factors. Results were described by an odds ratio (OR) with 95% confidence and probability intervals. The probability in this model was calculated by Pearson's χ 2 test. Ethical approval to undertake the study was obtained from the Bioethics Commission of the Medical University of Warsaw, Poland (KB/24/2011).
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RESULTS
From a randomly selected population group aged 65-74 living in West Pomerania, 294 volunteers were included in the study. Only 11.8% of invited individuals took part in the survey. As shown in Table 1 , 163 women (55.4%) and 131 men (44.6%) were included in the study. Two hundred and twenty-three respondents (75.8%) were city dwellers. The population was divided into two age categories, with 61.6% (n = 181) aged 65-69 years and the remaining 38.4% (n = 113) aged 70-74 years. More than 17% (n = 52; 17.7%) had at most primary education, 58.2% (n = 171) secondary education, and 20.4% (n = 60) a master's degree. Only 24 people (8.2%) reported income above 2500 PLN per month. Among the participants, 24.8% (n = 73) used only dental services covered by the National Health Fund and 33% (n = 97) used only private dental services.
First molars were the most frequently missing teeth in both the maxilla (65.8%) and mandible (81.3%). The least commonly missing teeth in the maxilla were the incisor (32.6%) and canine (35.1%), and in the mandible the canine (18.2%) and lateral incisor (22.1%) (Figure 1 ).
As shown in Table 2 , the mean number of missing teeth in the examined population was 13.1 (SD = 8.3).
have ≥ 20 preserved teeth (n = 75; 41.4%) compared to those in the 70-74 age group (n = 30; 26.5%) (p = 0.02). The highest percentage of edentate people was recorded in the group with only primary education (n = 14; 26.9%). Total edentulism was observed in only 2 people with master's education (3.3%). Those with a master's degree had ≥ 20 teeth more often than those with a bachelor degree (63.6% vs. 53.3%) (p < 0.0001).
As shown in Table 3 , none of the respondents with a monthly income > 2500 PLN was completely edentate, and only 2 persons in this group (8.3%) had just 1-6 teeth (p = 0.01). Only 2 persons using exclusively private dental services (2.1%) were completely edentate, compared to 20 people using only public sector NHF services (27.4%). The NHF group also had the lowest percentage of individuals with at least 20 teeth (n = 11; 15.2%) (p < 0.0001).
As shown in Table 4 , the highest risk of edentulism was associated with relying only on the public dental services (NHF) OR = 5.18 (2.49-10.80) (p < 0.0001) It was significantly higher among those aged 70-74 compared to those aged 65-69, 15.1 (SD = 8.3) vs. 11.8 (SD = 7.9) (p = 0.01). The average number of missing teeth correlated inversely with the level of education. The largest average number of missing teeth was found among subjects with only primary education 18.5 (SD = 8.1) and the smallest in the study group with a master's degree 9.0 (SD = 6.7) (p < 0.0001). The lowest average number of missing teeth, 9.1 (SD = 7.3), was found among the highest-income patients, which was statistically significant when compared to the other study groups (p = 0.003). The individuals using only the services of private dental offices had only half the number of missing teeth compared to those relying only on services provided by the NHF, 9.7 (SD = 6.5) vs. 18.1 (SD = 8.3) (p < 0.0001). Table 3 shows that the highest number of edentate people was found in the 70-74 age group (n = 18; 15.9%) compared to the 65-69 group (n = 17; 9.4%). It was observed that subjects aged 65-69 years were more likely to 
DISCUSSION
According to demographic predictions, the number of people aged 65 years and more on a global scale will reach one billion in 2030 [28] . Taking into account demographic predictions, proper care for the elderly, including in the field of dental treatment, is particularly important. One of the main problems of dental aging is loss of teeth and associated complications. The key issue is knowledge about oral health of the elderly. The health objectives set by the WHO for 2020 in the 65-74 age group are to reduce the proportion of people with edentulism, to increase the number of present natural teeth and to increase the number of individuals with functional dentition (21 or more natural teeth) [19] . In Poland, epidemiological research on elderly people in urban areas was conducted in 1998, 2002, 2009 and 2013-2015 [25, 29] . In our research, the mean number of preserved teeth was 14.9 and was higher compared with Wrocław (14.0), Warsaw (13.8), Białystok (13.4), Toruń (12.6) [30] and the last national study (13.7) [25] . One optimistic observation of this group in West Pomerania is a decrease in the percentage of edentulism. In 2002, the percentage of completely edentate older adults in West Pomerania was 46.2% [29] , which then dropped to 17.3% in 2010, and 11.9% in 2013-2014 (own research). Over the past 13 years the percentage of completely edentate older adults in the West Pomeranian Region has decreased fourfold. Considering the low reportability for epidemiological studies, these positive observations ought to be interpreted carefully. The percentage of edentate elderly people in West Pomerania was lower than in Wrocław (12.9%) [30] and Białystok (12.5%) [31] . In Poland, nationwide epidemiological studies in 2013-2015 showed that 28.9% of older adults were completely edentate, compared to the 43.9% in 2009, 41.6% in 2002, and 34.7% in 1998 [25, 29] .
Epidemiological studies show a higher average number of missing teeth and higher incidence of edentulism among those with a low social status, low income, and lower education [32, 33] . In our research conducted in West Pomerania, we found 3 risk factors and 3 protective factors related to the occurrence of edentulism in older people. The risk factors were strongly associated with the socioeconomic status, such as reliance only on services provided by the National Health Fund (NHF), low level of education, and age. The aforementioned re- [36] . All of these studies confirm that loss of dentition is closely related to socioeconomic status.
The major limitation of the present study was the low (11.76%) reportability of the individuals. For comparison, in the study of Health in Pomerania the percentage of reportability of randomly chosen individuals aged 60-69 was 65.2% for women and 74.3% for men [37] . Another weakness of the study is the lack of consideration of the rural environment. The present results may be underestimated also due to the fact that some potential participants with a bad oral condition were not able to take part in the survey. For example, physically or mentally disabled persons are prone to have a worse oral condition than healthy ones, but their disability could be a barrier to the par- ticipation in such studies. We also assessed only selected factors associated with tooth loss, excluding general medical factors. The increase in the number of older adults in the coming years should raise the interest of governments in the implementation and financing of the necessary epidemiological studies in this age group. Epidemiological studies conducted in a standardized and comparable manner make it possible to determine the trends in morbidity and prevalence, and to analyze the risk factors for diseases among older adults. Analysis of the results of epidemiological studies also makes it possible to propose an appropriate preventive program for oral health among older people and provides a basis for discussion on the rational spending of public funds for dental treatment, including prosthetic dental deficiencies.
CONCLUSIONS
The percentage of completely edentate older adults in West Pomerania, NW Poland remains at a high level. The average number of missing teeth and the percentage of completely edentate older adults depend on economic status and educational levels. The proportion of older adults with at least 20 preserved teeth is very low, and therefore the need for prosthetic treatment and masticatory rehabilitation is probably high.
